NADPH oxidase activity of cytochrome P-450 BM3 and its constituent reductase domain.
Cytochrome P-450 BM3 from Bacillus megaterium catalyses NADPH oxidation in the absence of added substrate. This activity is also associated with the independently expressed flavin-containing reductase domain of the protein. The rates of these activities are more than two orders of magnitude lower than those in the presence of fatty acid P-450 substrates or artificial electron acceptors. Electrons derived from NADPH in this fashion are transferred onto oxygen, generating superoxide (O2-) anions. The formation of these active oxygen species is detectable by luminometry and the chemiluminescence can be inhibited through the addition of superoxide dismutase (but not catalase). This activity is reminiscent of the microbicidal NADPH oxidase activity associated with neutrophils and other leukocyte blood cell types. Diphenyliodonium, a potent inhibitor of the neutrophil NADPH oxidase, effectively inhibits fatty acid hydroxylase and electron transferase activities catalysed by P-450 BM3 and its reductase domain. CD studies on the native and NADPH-reduced P-450 BM3 and BM3 reductase indicate that no secondary structural alteration is caused by pre-incubation with the reductant. Therefore, the previously recognised reversible time-dependent inactivation of P-450 BM3 by NADPH may be attributed to the NADPH oxidase activity associated with the reductase domain of the enzyme.